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(54) Cable fixing plate for bicycle 

(57) A cable fixing plate (11 ) for fixing a bicycle con- 
trol cable to a surface of a controlled device wherein the 
fixing plate (11 ) is formed as an annular plate having an 
uneven surface including a plurality of bumps for con- 
tacting the cable. The uneven surface may form an un- 
dulating surface which undulates either in the radial or 
rotary direction. If undulation in the radial direction is de- 
sired, then the undulating surface can be formed from 
a plurality of concentric circular grooves (16,17). If un- 
dulation in the rotary direction is desired, then the un- 
dulating surface can be formed from a plurality of radially 
extending grooves (18) or protrusions (19). 
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Description 

BACKGROUND OF THE INVENTION 

The present invention is directed to structures for 
fixing a bicycle control cable to a surface and, more par- 
ticularly, to a cable fixing plate that can be used to fix a 
cable to a bicycle part that is made from aluminum or 
some other light alloy. 

Bicycle control cables ordinarily comprise an inner 
cable which slides within an outer tubular casing. One 
end of the inner cable is usually fixed to a control device, 
and the other end of the cable is fixed to the device con- 
trolled. For example, the inner cable of a derailleur cable 
that drives a front derailleur may be fixed by a bolt to 
one of the pantograph links of the derailleur. The inner 
cable is usually held down and fixed by a washer-like 
cable fixing plate (also called a cable holding washer). 
However, when the inner cable is fixed by such a cable 
fixing plate, it may slip under powerful tension because 
of the lack of clamping force between the inner cable 
and the cable fixing plate. Known means for dealing with 
this problem are to provide protrusions to the cable fixing 
plate so that these protrusions will bite into the inner ca- 
ble and secure it, or to provide V-grooves to the position 
on the right link where the inner cable is to be fixed. The 
cable must be positioned precisely for the protrusions 
or grooves to work effectively. 

Consumer preferences demand that the bicycle be 
lightweight, and manufacturers attempt to satisfy this 
demand by using materials that are as strong and light- 
weight as possible. Aluminum alloys are frequently used 
for this purpose. However, if an aluminum alloy is used 
to make the cable fixing plate lighter, there is a pro- 
nounced tendency for the inner cable to slip as men- 
tioned above. Also, since a conventional cable fixing 
plate rotates with the tightening force when the inner ca- 
ble is being fixed by the bolt, it is usually integrally pro- 
vided with a stopper or the like in order to prevent this 
rotation. In this case, care must be taken with the fixing 
direction of the cable fixing plate during assembly, which 
makes the assembly more complicated. 

SUMMARY OF THE INVENTION 

The present invention is directed to a cable fixing 
plate for fixing a bicycle control cable to a bicycle part 
with a powerful fastening force and without using rota- 
tion stoppers on the fixing plate. In one embodiment of 
the present invention, the fixing plate comprises an an- 
nular plate having an uneven surface comprising a plu- 
rality of bumps for contacting the cable. In a more spe- 
cific embodiment the uneven surface comprises an un- 
dulating surface which undulates either in a radial or a 
rotary direction. If undulation in the radial direction is de- 
sired, then the undulating surface can be formed from 
a plurality of concentric circular grooves. If undulation in 
the rotary direction is desired, then the undulating sur- 
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face can be formed from a plurality of radially extending 
grooves or protrusions. 

By forming the undulating surface in this manner, 
the cable fixing plate of the present invention securely 

5 fastens the control cable to the controlled device by 
means of a wedge effect produced by the convoluted 
bending of the cable. Substantially the same tightening 
force is obtained regardless of the rotational angular po- 
sition of the cable fixing plate around the bolt. When the 

10 tension is increased on the cable, which bites into the 
protrusions and grooves, a restricting force that pre- 
vents slippage is generated quickly and exponentially. 
Furthermore, the contact surface area between the ca- 
ble fixing plate and the cable is larger. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a side view of a front derailleur which 
incorporates a particular embodiment of a cable fix- 
ing plate according to the present invention; 
Figure 2 is a rear view of the derailleur shown in 
Figure 1; 

Figure 3A is a front view of a particular embodiment 
of a cable fixing plate according to the present in- 
vention; 

Figure 3B is a side view of the cable fixing plate 
shown in Figure 3A; 

Figure 3C is a rear view of the cable fixing plate 
shown in Figure 3A; 

Figure 4 is a front view of the cable fixing plate 
shown in Figure 3A illustrating various positions of 
a control cable; 

Figure 5 A is a front view of an alternative embodi- 
ment of a cable fixing plate according to the present 
invention; 

Figure 5B is a side view of the cable fixing plate 
shown in Figure 5 A; 

Figure 5C is a rear view of the cable fixing plate 
shown in Figure 5A; 

Figure 6A is a front view of another alternative em- 
bodiment of a cable fixing plate according to the 
present invention; 

Figure 6B is a side view of the cable fixing plate 
shown in Figure 6A; and 

Figure 6C is a rear view of the cable fixing plate 
shown in Figure 6 A. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

The present invention will be described using a front 
derailleur as an example. As shown in Figures 1 and 2, 
a front derailleur t is equipped with a seat tube bracket 
2 which, in turn, is formed from a shaft 3 and a radial 
extension 4 that extends in the approximate radial di- 
rection integrally with the shaft 3. Seat tube bracket 2 is 
fixed to a bicycle so that the circular opening aligns with 
the bicycle bottom bracket assembly. 

A front derailleur bracket 5 is attached to the outer 
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end of the radial extension 4. As shown in Figure 2, the 
front derail leu r bracket 5 is provided with a four-piece 
linking mechanism 6, and a chain guide plate 7 is at- 
tached to the movable portion of the four-piece linking 
mechanism 6. The chain guide plate 7 is able to move $ 
back and forth in the axial direction of the shaft 3. 

The inner cable 9 of a derailleur cable used to op- 
erate the derailleur is fastened to the link portion 8 of 
the chain guide plate 7 by being squeezed under a high 
pressure between the linking portion 8 and the cable fix- 10 
ing plate 11. The cable fixing plate 11 is securely tight- 
ened to the linking portion 8 by a bolt 12. 

A first embodiment of the cable fixing plate 11 ac- 
cording to the present invention is illustrated in Figures 
3A, 3B, and 3C. In this embodiment, the cable fixing is 
plate 11 is an annular disk formed in the shape of a cir- 
cular ring. One side, the bolt side end face 1 3, is formed 
substantially flat. The other side, the cable side end face 
14, has a bumpy pattern 1 5. This bumpy pattern 1 5 con- 
sists oftwo concentric, circular grooves 16 and 17. The 20 
intersecting angle of the inclined surfaces that make up 
each of the circular grooves 16 and 17 (the angle in a 
cross section at a right angle to the cable side end face 
14, including the radius) is roughly 80 to 100 degrees. 
Preferably, this angle should be about 90 degrees. The 25 
cable fixing plate 11 is made from an aluminum alloy in 
order to lower its weight. 

When viewed from its center, the bumpy pattern 1 5 
extends in the form of radially widening concentric 
waves in the radial direction from the center of the cable 30 
fixing plate 1 1 . In the course of fastening the cable fixing 
plate 11 to the linking portion 8 by the bolt 12, the angular 
position of the cable fixing plate 11 with respect to the 
linking portion 8, that is, the angular position of the cable 
fixing plate 11 around the center, need not be fixed. For 35 
instance, as shown by the positions A, B, and C in Figure 
4, the relative rotational angle around the center of the 
inner cable 9 and the cable fixing plate 11 is variable. 
However, despite the variability of this relative rotational 
angle position, the relation of the inner cable 9 to the *o 
grooves 1 6 and 1 7 does not vary. Because of this vari- 
ability, the tightening force of the inner cable 9 is con- 
stant, which facilitates quality control. 

The continuous, sharp (about 90 degrees), circular 
protrusions bite into the inner cable 9. Due to a wedge *s 
effect, the greater the tension on the inner cable 9, the 
greater is this biting force or engagement force. The in- 
tersection angle of the circular groove 16 and the inner 
cable 9 changes variously with the position in the length- 
wise direction of the inner cable 9. For example, the in- so 
ner cable 9 at the position D intersects the circular 
groove 16 at a relatively large intersection angle, and 
intersects the circular groove 17 at a relatively small in- 
tersection angle. The wedge effect is displayed more ef- 
fectively since the inner cable 9 thus intersects the cir- ss 
cular grooves 16 and 17 in a complex fashion. A protru- 
sion having an angle of about 90 degrees does not buck- 
le as protrusions of greater angles are prone to do, and 



also has good engagement, unlike protrusions having 
smaller angles. A fixing plate with such protrusions thus 
combines strength similar to that of a flat planar plate, 
with a high level of grip. 

A second embodiment of the cable fixing plate 11 
of the present invention is illustrated in Figures 5A, 5B, 
and 5C. As with the first embodiment, the cable fixing 
plate 11 is an annular disk formed in the shape of a cir- 
cular ring. One side, the bolt side end face 1 3, is formed 
substantially flat. The other side, the cable side end face 
14, has a bumpy pattern 1 5. This bumpy pattern 1 5 con- 
sists of numerous straight grooves 18 and straight pro- 
trusions 19 in the radial direction. The intersecting angle 
of the inclined surfaces that make up each of the straight 
protrusions 19 (the angle in a cross section at a right 
angle to the radius) should be greater than 80 and less 
than 100 degrees. Preferably, this angle should be 
about 90 degrees. The cable fixing plate 1 1 is made from 
an aluminum alloy in order to lower its weight. 

In this embodiment, the bumpy pattern 15 is in the 
form of regular, continuous waves in the rotary direction 
on a circle that shares its center with the cable fixing 
plate 1 1 . In the course of fastening the cable fixing plate 
11 to the linking portion 8 by the bolt 12, the angular 
position of the cable fixing plate 11 with respect to the 
linking portion 8, that is, the angular position of the cable 
fixing plate 11 around the center, need not be fixed. The 
relative rotational angle around the center of the inner 
cable 9 and the cable fixing plate 11 is variable, but de- 
spite this variability of the relative rotational angle posi- 
tion, the relation of the inner cable 9 to the straight 
grooves 18 and straight protrusions 19 does not vary. 
Because of this variability, the tightening force of the in- 
ner cable 9 is constant, which facilitates quality control. 

The continuous, sharp (about 90 degrees), linear 
protrusions bite into the inner cable 9. Due to a wedge 
effect, the greater the tension on the inner cable 9, the 
greater this biting force or engagement force. The inter- 
section angle of the plurality of straight protrusions 19 
and the inner cable 9 changes variously with the position 
in the lengthwise direction of the inner cable 9. The 
wedge effect is displayed more effectively since the in- 
ner cable 9 thus intersects the straight protrusions 19 in 
a complex fashion. 

A third embodiment of the cable fixing plate 11 of 
the present invention is illustrated in Figures 6A, 6B, and 
6C. As in the other embodiments, the cable fixing plate 
11 is an annular disk formed in the shape of a circular 
ring. One side, the bolt side end face 1 3, is formed sub- 
stantially flat. The other side, the cable side end face 
1 4, has a bumpy pattern 1 5. This bumpy pattern 1 5 con- 
sists of numerous straight grooves 18 and straight pro- 
trusions 19 in the radial direction. The intersecting angle 
of the inclined surfaces that make up each of the straight 
protrusions 19 (the angle in a cross section at a right 
angle to the radius) should be greater than 80 and less 
than 100 degrees. Preferably, this angle should be 
about 90 degrees. The cable fixing plate 1 1 is made from 
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an aluminum alloy in order to lower its weight. 

The bumpy pattern 15 in this embodiment also is in 
the form of regular, continuous waves in the rotary di- 
rection on a circle that shares its center with the cable 
fixing plate 11. However, this embodiment differs from 
the second embodiment in that a ring protrusion 21 is 
provided on the outer peripheral side such that it is in 
contact with the straight protrusions 1 9. The second and 
third embodiments are nearly the same in terms of their 
action and effect. 

A cable fixing plate according to the first embodi- 
ment was constructed from an aluminum alloy and test- 
ed. The aluminum alloy cable fixing plate thus produced 
had a thickness of 2 mm, a groove depth of 0.5 mm, a 
diameter of 1 1 mm, and a center hole diameter of 5.2 
mm. The protrusion cross sectional angle was 90 de- 
grees. A cable was fastened to a linking portion of a front 
derailleur using this cable fixing plate, and a test was 
conducted. The plate was tightened five times at a 
torque of 100 kg-cm, and the cable did not break. The 
static tensile strength was sufficient when the tightening 
torque was 50 kg-cm, and there was no inner cable slip- 
page. Pulling at 108 kgf and 116 kgf caused the outer 
casing to buckle. Durability during repeated use was 
checked, and no abnormalities were noted after 10,000 
cable strokes. Similar results were obtained with a cable 
fixing plate constructed in accordance with second em- 
bodiment. 

If we let the coefficient of friction between the sur- 
face of the aluminum alloy and the material of the plating 
layer of the cable surface (such as tin, zinc, or stainless 
steel) be ji, then the angle 6/2 (where e is the angle of 
the inclined surface) at which the maximum friction force 
is obtained between the cable and the inclined surface 
of the protrusion is expressed as \i = tan{( 1 /^)9}. In most 
such cases, the coefficient of friction is close to 1 . In this 
case, the angle 9 is 90 degrees. When this angle is se- 
lected, a stronger resistance is displayed at the outset 
when tension is applied to the cable. Also, at this angle, 
even if the cable should begin to slip, a wedge effect of 
greater resistance will quickly and sufficiently be dis- 
played, and if the angle is about 90 degrees, the protru- 
sion portion will be resistant to buckling, and the shear 
area (the shear area at the middle height of the protru- 
sion peak) will be neither too large nor too small, so the 
protrusion will be resistant to shear. If the coefficient of 
friction is a little smaller, the angle can be set at 80 de- 
grees. If the coefficient of friction is a little larger, the 
angle can be set at 100 degrees. 

While the above is a description of various embod- 
iments of the present invention, further modifications 
may be employed without departing from the spirit and 
scope of the present invention. Thus, the scope of the 
invention should not be limited by the specific structures 
disclosed. Instead, the true scope of the invention 
should be determined by the following claims. 



6 

Claims 

1 . A fixing plate for fixing a bicycle control cable to a 
surface so that the cable is disposed between the 

5 fixing plate and the surface, the fixing plate com- 
prising: 

an annular plate having an uneven surface 
comprising a plurality of bumps disposed in a rotary 
direction about the annular plate for contacting the 
io cable. 

2. The fixing plate according to claim 1 wherein the 
uneven surface comprises an undulating surface. 

15 3. The fixing plate according to claim 2 wherein the 
undulating surface undulates in a radial direction. 

4. The fixing plate according to claim 3 wherein the 
undulating surface is formed from a plurality of con- 

20 centric circular grooves. 

5. The fixing plate according to claim 2 wherein the 
undulating surface undulates in the rotary direction. 

25 6. The fixing plate according to claim 5 wherein the 
undulating surface is formed from a plurality of ra- 
dially extending grooves. 

7. The fixing plate according to claim 6 wherein the 
30 grooves are substantially straight. 

8. The fixing plate according to any of claims 5 to 7 
wherein the undulating surface is formed from a plu- 
rality of radially extending protrusions. 

35 

9. The fixing plate according to claim 8 wherein the 
protrusions are substantially straight. 

10. The fixing plate according to any of claims 5 to 9 
40 further comprising a peripheral protrusion extend- 
ing along the periphery of the annular plate. 

11. The fixing plate according to any preceding claim 
wherein the annular plate comprises aluminium, an 

45 aluminium alloy or another light alloy. 

12. The fixing plate according to any preceding claim 
wherein the plurality of bumps have a cross section- 
al angle of from approximately 80° to approximately 

so 100°. 

13. The fixing plate according to any preceding claim 
wherein the annular plate has a ring shape. 

55 1 4. The fixing plate according to claim 8 when depend- 
ent upon either of claims 6 or 7, or according to any 
claim dependent thereon, wherein the radially ex- 
tending grooves alternate with the radially extend- 
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ing protrusions. 

15. A fixing pfate for fixing a bicycle control cable to a 
surface so that the cable is disposed between the 
fixing plate and the surface, the fixing plate com- s 
prising: 

an aluminium, aluminium alloy or another light 
alloy annular plate having a plurality of bumps which 
form a surface which undulates in a radial direction 
for contacting the cable. io 

16. The fixing plate according to claim 20 wherein the 
undulating surface is formed from a plurality of con- 
centric circular grooves. 

is 
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Figure 4 
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